Abstract-The det~tabi~~ty ofamp~itud~ modulation and spat% frequency modulation ofsuprat~resh~~ld sine-wave gratings was measured at retinal eccentricities ranging from 0 to 30 deg. The main conclusions to be drawn from the experimental results are: (I) for this visual task it is not possible to bring peripherai sensitivity to the same level as fovea1 sensitivity by scaling the stimuli with the inverse of the cortical magnification factor M. (2) Increasing the number of cycles in the carrier grating improves modulation detectability. For gratings in the periphery this holds up to the largest stimulus size used (6-l cyclrs). In earlier investigations it has been shown that for central vision the improvement ends at about I6 cycles.
INTRODUCTION
For a number of visual tasks peripheral vision seems to be as good as central vision if the stimulus size is scaled with a factor that varies with eccentricity such that the number of stimulated ganglion cells and the stimulated cortical area are almost the same at any eccentricity. In a number of tasks essentially the same visual performance (as measured in the form of e.g. a threshold) is obtained at ail eccentricities, provided the stimuli are scaled according to (the inverse off the corticat ma~ni~cat~on factor M for each eccentricity. In other words, visual processing seems to be essentially equal over the whole visual field when distance is measured in mm across the cortex.
This view was first established for visual acuity: acuity is dire&y proportional to ~tf (Cowey and Rotls, 1974; Drasdo. 1977 , Koenderink ef rrl., 1978a . It has also been found ta hold for measurements of spatial contrast sensitivity functions (Koenderink et al., 1978a; Rovamo et al., X978; Virsu and Rovamo, 1979; Rovamo and Virsu, 1979) , of colour discrimination (Noorlander, 198t) , fetter ~denti~~ation (Anstis. f974), criticaf size for spatiai summation in measuring contrast thresholds for round spots of light (Wilson, 1970) [see Virsu and Rovamo (1979) who plotted the data of Anstis and Wilson against M] and displacement detection (Westheimer, 1979) . In addition, movement detection can be made largely independent of eccentricity by stating of the stimulus size (van de Grind et ai., 1983) .
There are two exceptions (as far as we know) to the "scaling-according-to-iM" rule. Firstly, Westheimer (1982) found that hyperacuity thresholds rise with eccentricity faster than expected from the decrease of M, whereas the "critical distance for hyperacuity" rises more slowly than expected. Secondly Stephenson and Braddick (1982) found that discrimination of the relative phase of two grating components is poorer in the periphery than in the fovea. even when the stimuli are scaled according to M.
In this paper we present data obtained for another suprathresho~d contrast task: the detection of amplitude and spatial frequency modufation of sine-wave gratings. It is found that in this case the scafing principle breaks down.
We also present data showing how the thresholds for the detection of amplitude-and frequencymodulation depend on the size of the stimulus in the periphery. The thresholds decrease with increasing stimufus size. This decrease continues up to the largest stimulus size used (64 grating cycles). Jamar and Kuenderink (1983) found that in fovea1 vision the threshold decrease ends at about 16 cycles.
METHODS
The stimuli are generated on the screen of a cathode-ray-tube (white P4 phosphor). For contrast threshold measurements the stimulus is a sine-wave grating; far modulation threshotd measurements it is a suprathreshold sine-wave grating, which is amplitude-~odufated (AM) or frequency-modulated (FM). 
